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The “ Relative Value Plan” at Creameries.
Preserving M ilk  Sam ples fo r  Testing.
Table o f  R elative 1'alues.
G. E. PATRICK.
T h e  pooling system  of purchasing m ilk, now universally 
practiced at separator creameries, is defensible only on. 
grounds of expediency, as a m akeshift to be endured only 
until a better system  shall be developed. It m akes no pre­
tense to ju stice  in its treatm ent o f the individual patron, it 
places a premium  on quantity rather than and even at e x ­
pense o f quality, it drives patrons possessing rich-m ilk dairy 
herds and those w ho feed liberally  and in te lligen tly  into p ri­
vate dairying, it tem pts the short-sighted and cunning in to  
dishonest practices, and tends in every w ay to dem oralize 
the cream ery industry.
T h e  cream ery proprietor is not, however, the ch ie f sufferer. 
He can alw ays save himself, and continue to profit, by low er­
in g  the price o f m ilk  to correspond w ith  the average quality 
o f all received, as shown by the butter produced. B ut the 
farm er who, producing m ilk  o f  superior q uality  from a herd 
w hich  has cost m uch tim e and m oney to bring together, is 
obliged to pool w ith those producing in ferior- m ilk, from 
scrub herds and poor feed,— not to m ention the possibility o f  
hom e-skim m ing or w atering,— he, by  lon g odds, is the great­
est sufferer.
T h e  relative value plan, i. e., that o f p ayin g  each patron 
according to the quality  as w ell as the quantity o f his m ilk, 
is sure sooner or later to supplant the present irrational sys­
tem  ; a ll that prevents its im m ediate and universal adoption 
is the large amount o f w ork supposed to be o f  necessity in­
cident to it.
T h e  case at present stands thus :
T o  w ith  certainty accord justice  to patrons a ll  m ilk  received 
at the cream ery m ust be sampled, tested and valued ; it w ill 
not suffice to value one, tw o or three o f a patron’s s ix  d eliv­
eries per w eek, and assume the rem aining ones to be o f lik e  
quality. B ut to test all the deliveries o f one hundred or
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more patrons daily, w eek in and w eek out, w ould demand so 
m uch tim e and labor as to be w ell n igh  im practicable.
Is such an am ount o f  labor necessary ?
Cannot a large part o f it  be avoided, w ithout m aterial loss 
in resultin g benefits ?
A n  affirm ative answer to the last question seems warranted 
by the results o f experim ental studies w hich  I have m ade, 
described farther on.
T h e  fact that justice to patrons requires every delivery o f 
m ilk  to be sam pled and tested does not necessitate that each 
be tested separately ; and the solution o f  the problem  lies, I 
believe, in adopting a plan w hich  m ay be outlined as fo l­
lows :
Pitt the daily  samples for each patron, successively, as 
taken at the w eigh-tank, into a receptacle containing a 
sm all am ount o f some efficient preservative w hich  w ill not 
interfere w ith  the subsequent testing o f the com posite sam ­
ple, and after a certain num ber o f  days— say seven or ten—  
ascertain by a single test the average q uality  o f the patron’ s 
delivery  for that period.
T h e  daily sam ples taken m ust o f course be, for any one pa­
tron, proportional in am ount to his daily deliveries ; other­
w ise the com posite sample m ight not show  the true average 
quality  o f his m ilk  for the period.
One objection to the plan naturally suggests itself, nam ely, 
that the quantity  o f each day’s m ilk  subm itted to actual test 
would be sm all— during summer, w ith  daily  deliveries, only 
one-sixth or one-ninth w hat it w ould be by daily  testing; and 
in w inter, w ith deliveries three times a week, one-fourth or 
one-fifth w hat it  w ould be were each delivery tested separ­
ately.
T h is  objection is more serious as applied to w inter than to 
sum m er practice, because o f the difficulty often experienced 
in gettin g  a fair sam ple o f m ilk  that has stood th irty-six  
hours or more, and then been hauled over rough roads to the 
cream ery, freezing the w hile. F o r sum m er practice the ob­
jection  has m uch less w e ig h t; and for both sum m er and w in ­
ter it  can be in large m easure i f  not entirely  overcome, by 
m akin g  the final test on tw o or three tim es the quantity o f  
the com posite sam ple that is com m only used o f m ilk  in m ak­
in g  a test— the apparatus being on a scale proportionately 
larger than usual. It is hoped that in this w ay  the lim its o f  
error m ay be so narrowed that the plan above outlined w ill 
prove sufficiently exact and reliable, in w inter as w ell as in 
« sum m er practice.
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W h at Preserving A gen t shall be used?
W hatever it be, three qualifications are essential :
ist. It m ust be an efficient preservative, h old ing un­
changed the fat content o f the m ilk  for the desired length 
o f  time.
2d. It m ust keep the sam ple in good m echanical condi­
tion, i. e ., it m ust neither curdle the m ilk  nor allow  curdling to 
take  place, nor allow  the cream w hich rises in the sam ple to 
form  a tough pellicle difficult o f uniform  distribution through­
out the liquid by gentle agitation.
3d. It must not interfere w ith  the w ork in g  o f the method 
by w hich  the m ilk is to be tested.
D uring the past four months I have made a large number 
o f trials w ith  more than a dozen different substances and 
m ixtures, seeking one w hich should fill the above named re­
quirements. T h e  w inter and spring months are o f course 
not the best tim e o f year for securing useful results in such 
an inquiry, nor are final results in such an inquiry lik e ly  to 
be reached in so short a period as four m onths at any season; 
therefore the present report is m erely one o f w ork done to 
date, m akes no claim  to finality, and w ill, it  is hoped, be fol­
lowed in a subsequent bulletin  by records o f further study o f 
the subject during the sum mer months.
T h e  m ethod em ployed for testing the m ilk, fresh and pre­
served, is that described in B ulletin  No. 8, under name o f 
“ T h e Iow a Station M ilk  T e st.”  [It is quite lik e ly  that any pre­
servative whose presence does not interfere in the w orking 
o f  this T est m ay be used w ithout hindrance in the m ethod 
o f Short— but in absence o f trials no positive statem ent can 
be made.]
G e n e r a l  R e s u l t s .
A gen ts and M ixtures found decidedly lack in g  in fitness for 
the purpose proposed are the follow ing:
F luorhydric acid*, carbolic acid, carbolic and acetic acids 
m ixed, ammonia, am m onia and carbolic acid, potassium sul­
phide, sodium  chloride, boric acid in aqueous solution, al­
cohol!.
•A nnounced as a  m ilk -preservative by Richm ond,—A nalyst, Jan ., 1859. I t  succeeds 
a s  a  p re se rv a tiv e  i t  applied while th e  m ilk is fresh; b u t is u n fitted  fo r  th e  purpose 
here  in view  by its  bad behavior in  th e  tes t, as well as by th e  curd led  condition  o f  th e  
p reserved  sam ple.
+Alcohol in sufficient q u an tiy  p reserves m ilk fa ir ly  well fo r  a  tim e, b u t  is  b a rred  
o u t b y  th e  f a c t  th a t  an  am o u n t o f  i t  m uch exceed ing  B p e r  cen t, in  th e  sam ple— 
which is too li t t le  to  p re se rv e  th e  la t te r  long—is likely to  yield too high re su lts  in th e  
te s t  fo r  fa t, by th e  m ethod here em ployed.
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A gen ts and M ixtures w hich  have yielded more or less en­
couraging results are:
Carbolic acid and A lcohol,
S a licy lic  A cid  and A lcohol,
S alicylate  o f soda, alone and w ith  alcohol,
S alicylate  o f Soda and Carbolic A cid ,
Benzoate o f Soda, alone and w ith  A lcohol,
Boric A cid , in  dry state,
M ercuric Chloride (corrosive sublim ate),
M ercuric Chloride in aqueous am m onium  chloride and so­
dium  chloride solutions,
M ercuric Chloride, plus, severally, arsenic acid, arsenious 
acid, carbolic acid, salicylate and ben­
zoate o f soda.
O f this list the only ones that have proved in all respects 
satisfactory are those containing m ercuric chloride, and these 
have invariably been alm ost perfect in their performance.
Boric (or boracic) acid w hen used in large quantities, i. e ., 
50 to 60 grains per 400 c. c. o f  m ilk, has in some cases done 
fairly  w ell, but never nearly as w ell as the agent ju st m en­
tioned ; possibly a m ixture o f this acid w ith  some o f  the or­
gan ic preservatives m ay prove more efficient than either 
alone, and in this direction further trial w ill be made during 
the com ing summer.
A ll  the above nam ed m ixtures contain ing m ercuric ch lo ­
ride undoubtedly owe their efficiency, m ainly i f  not w ho lly, 
to that pow erful a n tise p tic ; therefore I w ill not occupy space 
w ith  the num erical results obtained w ith  these m ixtures, but 
w ill m erely report figures from the trials o f m ercuric ch lo­
ride in sim ple aqueous solution, and in a solution o f sodium  
chloride (table salt).
N u m e r i c a l  R e s u l t s .
I. A queous Solution. A  saturated aqueous solution o f  
m ercuric chloride at about 70° F a h r., colored deeply w ith  
A n ilin e  R ose P ink, 3B*. T h e  color m ust be so deep that d if­
fused d ayligh t is barely visib le  through a one inch layer o f 
the liquid  ; ten cubic centim eters w ill then im part a strik in g  
color to 400 or 500 c. c. o f  m ilk.
T h e  sam ples during periods" o f preservation w ere kept in 
the laboratory, w here the tem perature ranged from 550 to 750 
Fahr.
* O rd inary  A niline Red (Fuchtine) will n o t do, as i t  is p rac tica lly  insoluble in con­
cen tra ted  aq u eo u s so lu tions of e ith e r  m ercu ric  chloride o r  sodium  chloride. P rob­
ably  an y  an iline color w hich dissolves readily  in such solu tions w ill answ er the  
purpose. The one n am ed  above chanced to be th e  one used  in  these  experim ents.
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solution added, ! 
per cent.




. Fat, per cent.
3.87 10 8 3.87
4.22 5 16 4.17
3.70 5 16 3.70
4.22 4 15 4.18
3.72 2% 11 3.72
3.72 16 3.70
4.22 O 7 4.22
4.22 O 15 4.13
4.92 O 7 4.98
5.40 0 7 5.40
4.22 1 7 4.21
4.22 1 15 4.13
3.91 1 13 3.81
3.91 1 26 3.81
It is a curious fact that m ilk  thus preserved does not cur­
dle even when the fat determ inable by the method here em ­
ployed has begun to dim inish.
T h e  question w hether this apparent dim inution o f  fat is 
real, or w hether it results only from the in ab ility  o f the 
m ethod to discover all the fat present after the sample has 
reached a certain age or condition, was not investigated, as 
it  is o f no im m ediate im portance ; appearances, how ever, in ­
dicate that the dim inution is real.
T h e  older the sam ples become, the less easily do they w ork 
(clarify) in the t e s t ; under ten days old, however, the change 
in this respect is but very slight.
T h e  above figures show that under the conditions o f the 
experim ents (as to season and temperature) 4 per cent o f the 
m ercury solution was sufficient to prevent sensible loss o f 
fat (discoverable by m ethod employed).
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II. Saline Solution (of M ercuric Chloride) made thus : 
O ne volum e o f (a saturated solution, at ordinary tem pera­
ture, o f  m ercuric chloride in a saturated aqueous solution o f 
common salt) plus (nine volum es o f w ater colored deeply w ith  
A n ilin e  Rose P ink, 3 B*). C oloring as deep as described 
for aqueous solution, above.
T h is  solution contains not far from  2 Yz tim es as m uch mer­
curic chloride as does the sim ple aqueous solution.
Original Test on j  Volume Mercury Dayg kept before Final Test, (cor- 
Miik. solution added, rected).
Fat, per cent. per cent. finaltest' Fat, per cent.
4.41 8 6 4.40
4.41 8 13 4.42
4.22 (i 6 4.15
4.22 6 21 4.17
4.41 4 6 4.39
4.41 4 22 f  4.22
4.41 2 6 4.43
4.41 -» 23 | 4 .32
4.22 1 7 4.25
4.22 1 4.05
4.22 10 33 f3.80
T h ese figures indicate but little  superiority o f this solution 
over the preceding one, and also seem to show that the 
tim e is lim ited during w hich even a large addition o f corro­
sive sublim ate w ill preserve all the fat unchanged, or in  con­
dition to be determ ined by the m ethod here employed.
R e m a r k s  o n  C o r r o s i v e  S u b l i m a t e .
T h e  facts above recorded m ay be sum m arized in two state­
m ents :
ist. M ercuric Chloride (or corrosive sublim ate) is the only 
substance yet shown to possess all the necessary requirem ents 
for the use here proposed.
*See foot no te  on page 359. 
tV ery  hard  to c larify .
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2d. T en  to fifteen grains o f this substance are sufficient 
for the preservation o f 200 to 400 cubic centim eters o f m ilk  
for 10 days, in a warm ed room in winter.
U nfortunately this substance is a violent P O IS O N  when 
taken internally, and should never be used except b y  mature, 
careful persons, and w ith  rigid  observance o f those precau­
tions w hich  reason dictates in the handling o f such a sub­
stance.
C h ie f am ong these are the fo llow ing :
P r e c a u t i o n s .
1. N ever take from the drug store in the unm ixed state 
w hether to be used dry or in solution have the druggist m ake 
the preparation, inclu d ing coloring o f same, and label p lainly  
P o i s o n .
2. K eep  the preparation alw ays out o f reach o f children,
3. A fter use, throw the liquid containing the poison into 
a p it or vau lt w hich is never em ptied and is inaccessible to 
dom estic animals.
Considering the possibility o f danger w hich  would attend 
the general use at creameries o f so poisonous a substance, 
and not caring to take risk o f blam e for other peoples’ care­
lessness, I do not recommend its use ; but as an investigator 
I am bound to report results as I find them, leavin g it to the 
judgm en t o f readers to decide w hether or not they can safely 
utilize the facts reported.
It is hoped that in the future some substance or m ixture 
w ill be found possessing the requisite qualities as a preserva­
tive, yet practically innocuous, and in use free from all possi­
b ility  o f danger.
Noefforts w ill be spared in the attem pt to find such an agent, 
for it is the b elie f o f the w riter that in the line here pointed 
out lies opportunity for great benefit to the dairy and cream ­
ery interest o f the State.
A t  present, however, proof la ck in g  o f the efficacy of any 
other agent than the corrosive sublim ate, m y further rem arks 
w ill have this agent especially in view , w hile also applyin g in 
a general w ay to any preservative w hich  m ay in future be 
used.
B e s t  F o r m  f o r  P r e s e r v i n g  A g e n t .
T h e  agent is most conveniently applied in the form o f a 
dry powder. T h e  greater convenience over that offered by a 
liquid, or a solid agent in solution, lies not only in the ease 
o f application, but also, and principally, in the fact that w hen
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the com posite m ilk  sam ple is tested the result obtained is the 
true  result (expansion by dissolving the powder being 
assumed n e g lig ib le ); whereas i f  a liquid agent or a solution 
be used, correction for dilution m ust be made on the obtained 
result.
In the powder form the agent can be easily dealt out w ith 
sufficient exactness by means o f  a sm all ladle or spoon, 
made to hold any desired am ount.
T h e  P l a n .
W hatever preserving agent shall eventually  be settled up­
on as the best, all th ings considered, for use at cream eries, 
the mode o f carrying out the plan here proposed— w hich 
plan, by the w ay, is now being put to the test o f  practice in 
a Buchanan county (Iowa) cream ery— is as follows :
H ave a one quart fruit jar  (the common Mason ja r  serves 
w ell) for each patron, p lain ly  m arked w ith  name or number.
Into each jar put the same amount o f the preservative, an 
am ount sufficient to preserve even the largest o f the com ­
posite sam ples to be taken.
Supposing a cream ery has 100 patrons, all deliverin g daily, 
and that seven days is the period fixed upon for the accum u­
lation o f composite sam ples— i. e. for the period between 
consecutive testings for each patron— then the entire list o f 
patrons would be divided into s ix  groups o f sixteen or seventeen 
each, each group corresponding to a day o f the week. [Should 
the ten day period be adopted instead o f the seven day, then 
the entire list o f  patrons w ould be divided into nine groups 
o f  eleven or tw elve each,— but we w ill illustrate the plan as 
for the seven day period.]
T o  start the system , on the first day take sam ples from the 
first group o n ly ; next day, from these and one more group ; 
n ext day, from these two groups and one more, and so on 
adding a new group each day. I f  the start is made on T u e s­
day, for instance, the group started that day w ill be the 
M onday g ro u p ; for on the follow ing M onday, after sam ­
ples for that day are taken, their six-day com posite sam­
ples are to be tested. T h e  second group brought into the system  
(on W ednesday) w ill be the Tuesday group, for on that day their 
sam ples w ill be due for testing— and so on w ith the rest. In 
this w ay sixteen or seventeen tests per day w ill keep up the 
valuation on all the m ilk  delivered b y 100 patrons, and i f  the 
ten day period be adopted eleven or tw elve tests daily  w ill 
do the sa m e ; but it is doubtful i f  the last named period w ill,
8
Bulletin, Vol. 1 [1888], No. 9, Art. 4
http://lib.dr.iastate.edu/bulletin/vol1/iss9/4
364
all things considered, be found in practice preferable to the 
former.
T h e  testing o f the com posite sam ples should be done during 
the forenoon, w hile patrons are delivering, in order that they 
m ay w ithout inconvenience be present and see it done.
A s previously rem arked, the daily  sam ples taken must, for 
each patron, be proportional in am ount to his daily d eliv­
eries ; i f  these average betw een 200 and 600 lb s ., a suffi­
cien tly  large sam ple is obtained by tak in g  one-tenth as many 
cubic centim eters as there are pounds in the delivery. T h is  
proportion m ay be called the “ normal proportion,”  and the 
sam ple thus obtained the ‘ ‘normal sample. ”  I f  a patron’ s de­
liveries average below 200 lbs., his sample should be double 
the norm al— that is, it should be 2 c. c, for each 10 lbs. deliv­
ered,— and to avoid m istakes his jar  should be labeled 
“ D ouble Sam ple.”  On the other hand, should the daily  
delivery o f any patron run as h igh  as 600 pounds, one-half 
the normal proportion would g ive  a sufficiently large sam ­
ple; therefore in such a case a “ H alf S a m p le”  m ight be 
taken d a ily ,— i. e, one h alf a c.c. per ten lbs. delivered,— but 
this reduction would be in no w ise necessary unless the “ nor­
mal sam ples”  proved to be too m uch for the preservative, in 
quantity used, to keep entirely  unchanged,— a contingency 
w hich  would be recognized by the appearance and odor o f 
the sam ple,as w ell as by the great difficulty met w ith  in ex- 
cu tin g  the test.
A fter each addition o f m ilk  to a' jar— and, i f  the preserva­
tive be in liquid form, after it is placed in the jar— the latter 
is tigh tly  closed to prevent evaporation; and moreover, after 
each addition o f m ilk  the contents are thoroughly m ixed by 
a rotary motion, w hich washes the cream down com pletely 
from the sides o f the jar, and does not churn the contents. 
T h e  jar is then placed on a solid support (sh elf) and not 
moved in the slightest until the next sam ple o f m ilk  is added. 
T h is  is important, for i f  moved ever so little  after the cream 
has risen, a little  o f the latter w ill adhere so firm ly to the 
sides o f the jar  that rotary motion o f the contents w ill not 
remove it.
I f  a ll m oving o f the jar is avoided between successive ad­
ditions o f m ilk  there is, w ith the corrosive sublim ate preser­
vatives, no adhesion w hatever o f cream, and the latter is 
easily  distributed throughout the entire sample in the m an­
ner described.
T h e sam ples are measured in a glass cylinder graduated in 
cubic centim eters; the m ilk is run in from a m ix in g  dipper
9
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havin g  a sm all orifice in bottom, w ith  nozzle to direct the 
stream. T h is  dipper holds about a h a lf pint, and serves to 
m ix  thoroughly a m uch larger quantity o f m ilk, contained 
in a three- or four-quart dipper, this last being used to m ix 
the contents o f the w eigh-tank.
A s rem arked above, i f  a liquid preservative (or a solid ap­
plied in solution) be used, a correction m ust be applied to the 
result o f the test, to find the true fat content o f the m ilk. T o  
do this requires that the final com posite sam ple be measured, 
as w ell as the liquid agent placed in the jar.
Should the aqueous solution o f corrosive sublim ate be used 
(w hich is not advised, as the powder described below 
is more convenient) about 10 c.c. would be the proper amount 
to place in each jar. Now, i f  the composite sam ple at 
end o f w eek should measure, say 210 c .c ., only 200 c.c. o f 
this would be m ilk , upon w hich volum e the 10 c.c. o f  d ilu ­
ent would constitute 5 per cent; therefore the result o f the 
test, say it  were 3.80 per cent, fat, would have to be increased 
by 5 per cent o f itself, m akin g in this case 3.99 per cent. fat.
But, sim ple as such correction is, it means considerable 
w ork when many tests are made, besides presenting one more 
opportunity for error; therefore the use o f a preservative in 
powder form strongly commends itself.
A  corrosive sublim ate powder w hich has proved satisfac­
tory in laboratory experim ents is this:
M ercuric Chloride, y2 lb. A v.
T ab le  salt, ^  lb. A v.
*A n ilin e Rose P in k  3 B, y> oz. A v.
R ub to fine powder in mortar, m ix thoroughly, and label 
POISON.
O f this powder, 16 grains contains nearly the same amount 
o f corrosive sublim ate as 10 c.c. o f the aqueous solution de­
scribed on page 359; and approxim ately that amount o f the 
powder can be readily dealt into each jar by means o f a ladle 
o f proper capacity, easily  made from a No. 44 cartridge 
shell.
T h is  powder, w hile more convenient than the liquid, both 
in application and in obviating the need o f correcting results 
o f test, is also more dangerous as a poison, because more con­
centrated, and too imich care cannot be exercised in its use.
A s elsewhere remarked, no efforts w ill be spared in the 
endeavor to find a non-poisonous substitute for this preserv­
ative; and further experim ents on the preservation o f m ilk- 
samples w ill be prosecuted during the sum mer m onths.
* See foot note on pag-e 359.
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P o s t s c r i p t . Just as this B u l l e t i n  goes to press the fol­
lo w in g  report from the proprietor o f the Buchanan county 
cream ery above referred to comes to hand, in  response to a 
request for w hatever report m ight be justified by the exp eri­
ence there had, up to date, w ith the plan or m ethod here de­
scribed. It goes w ithout saying that a report based upon 
longer experience would be much more valuable.
B i : a n d o n , B u c h a n a n  C o u n t y , I o w a , May 5, 1890.
P r o f . P a t r i c k —After becoming fully acquainted with your Relative 
Value Plan by trial in April,.I decided tj  adopt it, and began May 1st paying 
for milk on that basis. Am proceeding carefully. Of course it takes longer 
to weigh the milk in. and it takes one hour each day to test the group or set 
of jars for that day. As to the extra work to the book-keeper, I am not pre­
pared to say that it will make much difference; but on the main point, that 
is of determining the value of each patron’s milk. I do think it a success, and 
that it is just what has long been needed.
D. A. McLeish, 
Proprietor of Brandon Creamery.
T A B L E  O F  R E L A T I V E  V A L U E S .
T o  facilitate the adoption o f the R elative V alu e Plan 
I have prepared the subjoined table, w hich was suggested by 
a som ewhat sim ilar one publised by Director W . W. Cooke, 
in B ulletin  No. 16 o f the Verm ont E xperim ent Station. T h e  
subjoined, w hile less extensive than Prof. Cooke’s table, is 
by its range o f values better adapted for use in the W est.
U s e  o f  t h e  T a b l e .
First. T o  find the value o f m ilk  per hundred lbs., on the 
basis o f a g iven  price per lb. for the butterfat present,— or, 
w hich comes to the same thing, on the basis of a g iven  price 
per hundred for m ilk  containing 4 per cent fat. [20 cents per 
lb. for butter fat, for instance, is the sam e as 80 cents per hun­
dred for m ilk containing 4 per cent fat.]
Decide how much per hundred w ill be paid for “ 4 per cent 
m ilk ,”  (i.e. ,  containing 4 per cent fat). L ook along the hor­
izontal line from 4.00 in the “ F at per c e n t”  colum n until 
this price is found; the vertical colum n in w hich it stands is 
the one to be used,— the figures in this colum n being prices 
per hundred for m ilk o f the various percetitages o f  f a t  indi­
cated at the left, on the corresponding horizontal lines.
T h us, suppose it is decided to pay 85 cts. per hundred for 
“ 4 per cent m ilk ”  (or 2 1%  cts. per lb. for the butterfat pres­
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ent). On the horizontal line from 4. do (in “  P at per cent ’ ’ co l­
umn) .85 is found in the vertical colum n headed .64. T h is , 
then, is the colum n to be used, and from it we learn th at w hen 
“ 4 per cent m ilk ”  is w orth 85 cts., that containing 3.30 per 
cent fat is worth 70 cts,, that w ith  4.50 per cent fat 96 cts., 
and so on.
Second. T o  find w hat is due the individual patrons o f a 
co-operative cream ery, on the basis o f am ount o f butterfat 
deliverd:
F in d  the num ber o f lbs. o f butterfat delivered by each pat­
ron during any desired period— one day, a w eek, or ten days—  
by m u ltip lyin g  his total m ilk  delivery for the period, stated 
in  hundreds o f lbs. by  its average percentage o f fat as found 
by test, in  the sim ple (if for one day) or composite sample. L et 
the sum o f the lbs. butterfat delivered by all patrons during the 
period be used as a divisor, and the net returns for butter made 
during same period or from said deliveries— after deducting 
the agreed upon am ount for cost o f m aking— be used as d iv­
idend: the quotient w ill o f course be the am ount due patrons 
per lb. o f butterfat delivered. T h is  m ultiplied by 4 w ill g ive  
the amount due per hundred lbs. o f  “  4 per cent m ilk. ’ ’ T h en  
by the table, as directed above, find the value per hundred o f  
the m ilk  delivered by each patron. [T h e  same result w ould 
o f course be reached by m u ltip lyin g  the amount due per lb. 
o f  butterfat by the pounds o f same delivered by each patron. 
W h ich  w ay is the easier can best be learned by experien ce.}
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3.00 •34 •37 .41 •45 •49 •52 •56 .60 .64
3 .1 ° •35 •39 •43 .46 •50 •54 .58 .62 .66
3.20 •36 .40 •44 .48 •52 •56 .60 .64 .68
3-30 •37 .4 1 •45 •49 •54 •5« .62 .66 .70
3-40 ■3« .42 •47 ■51 •55 . -59 .64 .68 .72
3-5° •39 •44 .48 •52 •57 .61 .66 .70 •74
3.60 .40 •45 •49 •54 •5« •63 .67 •72 .76
3- 7° .42 .46 •51 ■55 .60 .65 •69 •74 •79
3-80 •43 •47 •52 •57 .62 .66 ■7 i .76 .81
3' 9° •44 -49 •54 •5» •63 .68 •73 .78 •83
4.00 •45 <50 •55 .60 •65 .70 •75 .80 •85
4.10 .46 •5 i •56 .61 .67 ■72 •77 .82 •87
4.20 •47 •52 •5« ■63 .68 •73 •79 .84 •89
4-3° .48 •54 •59 .64 .70 •75 .81 .86 •9 i
4.40 •49 •55 .60 .66 •7 i ■77 .82 ,88 •93
4-50 •5 i •56 .62 .67 •73 •79 .84 .90 .96
4.60 ■52 •57 •6> .69 •75 .80 .86 .92 ■98
4.70 •53 •59 •65 .70 .76 .82 .88 •94 1.00
4.80 •54 .60 .66 .72 .78 .84 ■90 .96 1.02
4.90 ■ -55 .61 .67 •73 .80 .86 ■92 .98 1.04
5.00 •56 .62 .69 •75 .81 .87 •94 1.00 1.06
5.10 •57 .64 .70 .76 •«3 .89 .96 1.02 1.08
5.20 •5« •65 •71 .78 .84 .91 •97 1.04 1.10
5-30 .60 .66 •73 •79 .86 •93 •99 1.06 i - 13
5-4° .61 .67 ■74 .81 .88 •94 1.01 1.08 I - I 5
5-5° .62 .69 .76 .82 .89 .96 1.03 1.10 1 .1 7
5.60 •63 .70 ■77 .84 •9 i .98 1.05 1.12 1.19
5-70 .64 •71 .78 •»5 •93 1.00 1.07 1 .1 4 1.2 1
5.8 ° ■65 .72 .80 .87 • 94 1.01 1.09 1.16 1.23
5-9° .66 •74 .81 .88 .96 1.03 1 .1 1 1.18 1-25
6.00 .67 •75 .82 .90 •97 1 1-05 1.12 1.20 1.27
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DOLLARS AND CENTS.
3.00 r .67 •7 i •75 •79 .82 .86 .90 •94 •97
3.10 .70 •74 •78 .81 ■85 .89 •93 •97 1.00
3.20 •72 .76 .80 .84 .88 .92 .96 1.00 1.04
3-3° •74 .78 •83 .87 •9 1 •95 •99 1.03 1.07
3-40 .76 .81 •85 .89 •93 .98 1.02 1.06 1.10
3-50 •79 •83 .88 .92 .96 1.01 1.05 1.09 1.14
3.60 .81 •85 .90 •95 •99 1.03 1.08 1.12 1.17
3-7° •83 .88 •93 •97 1.02 1.06 1.11 1.16 1.20
3.80 •85 .90 ■95 1.00 1.04 1.09 1.14 1.19 1.23
3-9° .88 •93 .98 1.02 1.07 1.12 1.17 1.22 1.27
4.00 .90 •95 1.00 1.05 I.IO i - 15 1.20 1.25 1.30
4.10 ; -92 •97 1.02 1.08 i - i 3 1.18 1.23 1.28 r-33
4.20 S  -94 1.00 1.05 I.IO i - i 5 1.21 1.26 I -3I 1.36
4-30 ! -97 1.02 1.08 i -13 1.18 1.24 1.29 i -34 1.40
4.40 •99 1.04 I.IO i - i 5 1.21 1.26 1.32 i -37 i -43
4-5° 1.01 1.07 I -!3 1.18 1.24 1.29 r-35 1.41 1.46
4.60 1.03 1.09 I-I5 1.21 1.26 1.32 1.38 1.44 1.49
4.70 1.06 1.12 1.18 1.23 1.29 I-35 1.41 1.47 r-53
4,80 1.08 1.14 1.20 1.26 1.32 1.38 1.44 1.50 1.56
4.90 I.IO
!
1.16 1.23 1.29 i -35 1.41 1.47 i -53 I>59
5.00 1 .12 1.19 1.25 I -3I !-37 1.44 1.50 1.56 1.62
5.10 i 1 .15 1.21 1.27 i -34 1.40 1.47 r-53 i -59 1.66
5.20 I  1.17 1.23 1.30 1.36 1-43 1.49 1.56 1.62 1.69
5-30 1.19 1.26 1.32 i -39 1.46 1-52 *•59 1.66 1.72
5-40 1 1.21 1.28 i -35 1.42 1.48 i -55 1.62 1.69 I -75
5-5° 1.24 i - 3 i 1.38 1.44 I-5I 1.58 1.65 1.72 1.79
5.60 ; 1.26 !-33 1.40 1.47 i -54 1.61 1.68 i -75 1.82
5-70 1.28 i -35 i -43 1.50 i .57 1.64 1.71 1.78 1.85
5.80 1-3° 1.38 i -45 1.52 i -59 1.67 1.74 1.81 1.88
5.90 i -33 1.40 1.48 i -55 1.62 1.70 1.77 1.84 1.92
6.00 r-35 1.42 1-5° i -57 1.65 1.72 1.80 1.87 i -95
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